ABSTRACT -Electroretinogram (ERG) is a non-invasive electrophysiologic test widely used in both human and veterinary ophthalmology to evaluate retinal function. Case report: due to recent cases of severe visual impairment in Pit Bull dogs in our clinic, we decided to evaluate the retinal function by full-field ERG in a 5-month-old male Pit Bull dog whose owner have noticed visual impairment since 40 days of age. Under general anesthesia, the dog was submitted to full-field ERG testing, according to ISCEV (International Society for Clinical Electrophysiology of Vision) standard protocol. ERG recordings were obtained in one eye after 30 minutes of dark adaptation from a fully dilated pupil, using a monopolar contact lens electrode. Non-detectable scotopic and photopic responses were found, confirming the devastating effect of the retinal degeneration. Conclusion: ERG was able to quantify the severity of retinal degeneration on retinal function. We believe that heredogram study of these animals may be helpful to better understand this new retinal condition affecting Pit Bull dogs.
Introduction
Full-field electroretinogram is the complex record of electrical potentials that originate from the retina after photostimulation (BIRCH, 1989; BIRCH and ANDERSON, 1992; KOMAROMY et al., 1998a) . The ERG is obtained from the difference in potential between the corneal surface, through a contact lens electrode and the reference electrode which can be connected to the contact lens itself (bipolar lens) or to any other place of the skin, such as the frontal region or the ear lobe (monopolar lens) (PEREIRA et al., 2003) .
The importance of this method is due to the fact that it is an objective diagnostic method (TZEKOV and ARDEM, 1999) , noninvasive, and capable to evaluate retinal function, making possible an early detection of lesions in the external retinal layers (CHAUDIEU and MOLON-NOBLOT, 2004 ). This diagnostic method has been widely used in both veterinary and human medicine. In human beings ERG is used in many conditions for the diagnosis of hereditary diseases such as retinitis pigmentosa (RP), to detect and follow the proliferative and nonproliferative retinopathy in the diabetic patient among other conditions (OFRI et al., 1993) . In veterinary medicine this method has shown itself of great importance in small animals, although it can also be used in large (KOMAROMY et al., 2003) and exotic animals. In dogs ERG is mostly used for the preoperative evaluation of patients with cataract, for the characterization of disturbances that cause blindness such as glaucoma, retinal dysplasia, degenerative retinopathies, optic nerve hypoplasia, Sudden Acquired Retinal Degeneration (SARD) (KOMAROMY et al., 1998b) and achromatopsia (HURN et al.; . In cats ERG can be used for the diagnosis of retinal diseases such as hereditary retinal degeneration, noninflammatory retinopathy and central retinal degeneration caused by a lack of taurine in the diet (SIMS, 1999) .
To carry out full-field ERG in human beings, it is advisable to follow the standard protocol defined by the International Society for Clinical Etectrophysiology of Vision (ISCEV). In this protocol there are five responses to be registered through a fully dilated pupil after thirty minutes of dark adaptation. The responses are: scotopic rod response, scotopic maximal response, scotopic response for oscillatory potentials, photopic single-flash cone response and photopic 30Hz flicker for cone response (MARMOR and ZRENNER, 1999) .
Two types of ERG protocols are recommended for testing dogs: a simplified protocol to determine the retinal function before submitting the animal to cataract surgery and a more complex protocol with the purpose of diagnosing disturbances in the photoreceptor layer (NARSFSTRÖM et al., 2002) .
The latter is made up by the following responses: scotopic rod response, scotopic maximal response, photopic cone response and photopic flicker stimulus.
The first recorded response is the rod response recorded twenty minutes after dark adaptation with white light stimulus having its maximum intensity attenuated in 2.0 logarithmic units, with a neutral density filter and an interval of two seconds between stimuli (NARSFSTRÖM et al., 2002) . The second response, scotopic maximal response is obtained with high-intensity stimuli which contain both cones and rods responses. The stimulus in presented with the eye adapted to darkness and without the presence of background light with an interval of ten seconds between stimuli (NARSFSTRÖM et al., 2002) .
After ten minutes of light adaptation, the third response, which is the cone response is recorded. In this response the activity of the cones is isolated by means of a white background light with luminance of approximately 30 to 40 cd.m With the purpose of reducing interference a frequency of 31Hz is recommended (NARSFSTRÖM et al., 2002) .
As the number of Pit Bull dogs has increased in São Paulo, we have observed a progressive visual deficit in young animals, which has led to blindness in the first months of life, without showing any signs of any other systemic Retinal degeneration in a pit bull dog: electroretinographic findings disease. Since literature is lacking about this breed visual deficit, we performed a full-field electroretinogram on a Pit Bull dog in order to help in the diagnosis of retinal degeneration.
Case Report
A Pit Bull male dog, five months old, whose owner had detected blindness since the first forty days of life and with a family history of four brothers of the same litter also blind and with apparently normal parents, was referred to the Ophthalmology Service of the Department of Surgery of Veterinary Medicine Hospital, University of São Paulo.
At the ophthalmologic exam, the eyes presented calmness, the tear Schirmer (STT) test was 25mm.min -1 in both eyes, the intraocular pressure (Tonopen XL Bio-rad -USA) was of 12 mmHg in both eyes, with a direct and consensual pupilar reflex to light diminished bilaterally. The clinical examination presented absence of threat reflex, incapacity to follow objects in movement as well as to overcome obstacles. When submitted to direct and indirect ophthalmoscopy, hypereflectivity of tapetal retina in both eyes and discrete paleness of the left optic disk with normal in caliber and number retinal vessels were noted, suggesting initial retinal atrophy. The ERG recording session was performed in the Clinical Electrophysiology of Vision Lab of the Department of Ophthalmology of Federal University of São Paulo -Paulista School of Medicine, São Paulo, Brazil.
The animal was withheld of food for eight hours and of liquids for two hours. Tropicamide 1% was used to dilate the pupils and the animal was sedated with acepromazine (0.1mg/kg) and pethidine (2mg/kg) both intramuscularly. The cephalic vein was canulated and lactated Ringer's solution administered throughout the entire procedure at an infusion rate of 5 ml kg All stimuli were presented in a Ganzfeld dome (LKC Technologies Inc., Gaithersburg, MD, USA), the inside of which was painted with a highly reflective white paint. The Ganzfeld dome was attached to a frame that allowed it to be lowered over the dog's head. Signals were amplified (gain, X10.000; 0.3-500 Hz), digitized, averaged, saved and displayed by a digital plotter (UTAS E-3000 System, LKC Technologies Inc., Gaithersburg, MD, USA). The animal was positioned in right lateral recumbence and with the aid of a support, the stimulation shade (Ganzfeld) was placed over the right eye. (FIGURE 1 ) After protecting the cornea with a 2% methylcellulose eyewash an ERG-jet monopolar contact lens was adapted. After the region has been clipped and cleaned, a reference electrode, previously filled with electrolytic gel was placed at the temporal canthus of the right eyelid, while the ground electrode also filled with electrolytic gel, was placed at the frontal region.
After thirty minutes of dark adaptation in a complete dark room, the procedure was performed according to the standard protocol recommended by the ISCEV, which is constituted of five responses: 1) scotopic rod response (average of 20) was the first signal measured after 30 minutes of dark adaptation, since it is the most sensitive to light adaptation. The stimulus was a dim white flash (0.00981 cd.s/m ² ) derived from the standard flash (2.467 cd.s/m ²) by 2.4 log unit of attenuation. The low-pass filter was 0.3 Hz and the high-pass was 500Hz. 2) The maximal response (average of 10) is elicited by the white standard flash (2.467 cd.s/m ²) in dark-adapted eye and contains rod and cone response. The same band-pass filter was used.
3) The Oscillatory potentials (average of 20) were obtained by the maximal intensity white light with a 75Hz low-cut and 500Hz high-cut filter. 4) The single-flash cone is achieved by the maximal intensity white light on a 30cd/m² background presented at 1 HZ. 5) 30Hz to elicit only cone responses. A period of 10 minutes was allowed to adapt to the background light when collecting the cone responses. Ten to twenty responses were computer-averaged. The last response was 30-Hz flicker for which 50 trials were averaged. The stimulus was the standard flash (2.467 cd.s/m ²) in a light -adapted eye. The low-pass filter was 0.3 Hz and the high-pass was 500Hz. In order to standardize the exam, a previous procedure was performed in a four years old Dachshund dog, considered clinically and ophthalmologically healthy.
Results
Non-detectable scotopic rod responses and scotopic maximal response were found in full-field ERG of this Pit Bull dog. Oscillatory potentials amplitude measured with the addition of OP wavelets was severely diminished (10.4 ìV). Related to cone function, single flash photopic cone responses were non-detectable with severely reduced amplitude (6.7 ìV) and prolonged b-wave implicit time (41.4 ms) for 30 Hz flicker.
For the healthy adult dachshund dog the ERG findings were: scotopic rod response -peak-topeak amplitude was 45.9ìV and the b-wave implicit time was 66.5 ms; scotopic maximal response -peak-to-peak amplitude was 100.2 ìV ; oscillatory potentials -summed amplitude for OP wavelets was 49.6 ìV; photopic singleflash cone response -peak-to-peak amplitude and the b-wave implicit time were 23.3 ìV and 26.0 ms respectively and the photopic 30 Hz flicker -amplitude was 15.0 ìV and the b-wave implicit time of 41 ms (FIGURE 2) (TABLE 1). 
Discussion
Full field ERG is an important diagnostic method either to confirm or to rule out retinal diseases. In veterinary medicine it has been indicated in the early diagnose of the progressive retinal atrophy (PRA), which is a hereditary degeneration of the photoreceptors layers, condition that is very similar to retinitis pigmentosa in man. For this reason, the dogs with PRA are used as spontaneous models and have been contributing with the study of the disease in human being (OFRI, 2002) .
The literature showed that in more than twenty breeds of dogs, in which the disease has been studied with the electroretinogram, the changes in the ERG appear much earlier than the clinical signs, and in the great majority of the cases, the disease starts its manifestation when the animals are still pups. In this way it is possible to restrain the dissemination of the disease, avoiding breeding of the diseased animals (OFRI, 2002) .
To our knowledge there is no citation in the literature of retinal degeneration with a hereditary character or related to the breed in the Pit Bull dogs, being the recognition in our environment quite recently.
The full-field ERG protocol that was used is that recommended by the ISCEV for human beings, with is considered the more complete, making possible to obtain the five responses. ERG responses were either non detectable or severely reduced, which confirms the severe retinal disturbance, affecting function of both rods and cones. However, by fundus ophthalmoscopy only, it was not possible to detect the degree of retinal impairment (CHAUDIEU and MOLON-NOBLOT, 2004) .
On the other hand, with the ERG, which is a noninvasive objective exam it was possible to detect the severity of the retinal disturbance (TZEKOV and ARDEM, 1999) .
ERG was able to quantify the severity of retinal degeneration on retinal function. We believe that heredogram study of these animals may be helpful to better understand this new retinal condition affecting Pit Bull dogs.
Conclusion
The ERG was able to quantify the severity of retinal impairment, confirming the retinal degeneration diagnosis in a Pit Bull dog with severe visual impairment. Further heredogram and follow-up studies of these animals might be helpful to the understanding of this new retinal disease. 
